The effects of forest type and disturbance on specific reproductive traits are unknown for many forest-dwelling mammals. We assessed whether differences in forest type and disturbance influenced key reproductive traits of an arboreal marsupial, the common brushtail possum (Trichosurus vulpecula), in Tasmania, Australia. Trapping was conducted in spring-summer and autumn-winter during 2007-2008 at 6 dry Eucalyptus forest sites (3 regenerating and 3 relatively undisturbed) in southeast Tasmania and 4 wet Eucalyptus forest sites (2 regenerating and 2 relatively undisturbed) in the northeast. We aged pouch young and assessed the body condition of back young. We milked females captured during the late stage of lactation and compared the nutritional composition of milk among sites. Births occurred slightly earlier at the northern sites than at those in the south. Female body mass and offspring body condition and survival were similar across sites. Milk composition also was similar across sites, but possums in dry, undisturbed forest, primarily at 1 site, produced milk with significantly higher fat content; however, we found no evidence of a difference in body condition or survival of young that could be attributed to a difference in milk quality. Although forest type and disturbance influence demography and breeding frequency in the brushtail possum populations we studied, these population-level differences are not linked to variations in the reproductive traits examined here. We conclude that the brushtail possum is a physiologically resilient species, and the ability of individual females to reproduce successfully is relatively insensitive to forest type or habitat disturbance. Understanding the relationship between the reproductive capacity of a species and its environment is important for predicting that species' ability to adapt to habitat loss and alteration. In mammals reproductive success of females is related to their nutritional status, which is influenced by habitat type (Eiler 1981; Sadlier 1969) . Potential consequences of habitat loss or alteration include decreased ability to attract mates (de la Torre et al. 2000) , reduced breeding success (e.g., decreased survival or fewer or smaller young- Hinsley et al. 1999; Wolff 1995) , disrupted parturition (Bleicher 1962; Newton et al. 1996) , and decreased female reproductive output due to the higher energy demands of searching for and defending new territories after habitat disturbance (Brigham and Fenton 1987; White et al. 1999) . If disturbance leads to food shortage when females are pregnant, prenatal or postnatal mortality of offspring can increase, birth mass and postnatal growth can decrease, and the capacity for females to raise young to independence can be compromised (Labov et al. 1986; Sadlier 1969) . Habitat disturbance that results in chronic stress in pregnant females can have long-term behavioral and physiological effects on the offspring that can carry over into future generations (Braastad 1998).
Understanding the relationship between the reproductive capacity of a species and its environment is important for predicting that species' ability to adapt to habitat loss and alteration. In mammals reproductive success of females is related to their nutritional status, which is influenced by habitat type (Eiler 1981; Sadlier 1969) . Potential consequences of habitat loss or alteration include decreased ability to attract mates (de la Torre et al. 2000) , reduced breeding success (e.g., decreased survival or fewer or smaller young- Hinsley et al. 1999; Wolff 1995) , disrupted parturition (Bleicher 1962; Newton et al. 1996) , and decreased female reproductive output due to the higher energy demands of searching for and defending new territories after habitat disturbance (Brigham and Fenton 1987; White et al. 1999) . If disturbance leads to food shortage when females are pregnant, prenatal or postnatal mortality of offspring can increase, birth mass and postnatal growth can decrease, and the capacity for females to raise young to independence can be compromised (Labov et al. 1986; Sadlier 1969) . Habitat disturbance that results in chronic stress in pregnant females can have long-term behavioral and physiological effects on the offspring that can carry over into future generations (Braastad 1998) .
Alterations to maternal nutritional resources can lead to changes in lactational traits such as milk quantity and composition and the duration of lactation (Blackburn 1993) . Milk composition is influenced by the nutritional and metabolic demands of both mother and young and by environmental and habitat-related factors (Gittleman and Oftedal 1987 Munks and Green 1997; Munks et al. 1991; Rose and Flowers 2005; Rose et al. 2003; Sadlier 1969) . The relationship between lactation and environmental factors is particularly important in marsupials, in which the majority of offspring development occurs during a prolonged period of lactation, rather than during gestation as in eutherian mammals (Green and Merchant 1988; Tyndale-Biscoe 2005) . Milk composition has been documented for a range of marsupial species, including arboreal marsupials such as the common brushtail possum (Trichosurus vulpecula-Cowan 1989; Gross and Bolliger 1959; Sharman 1962) , common ringtail possum (Pseudocheirus peregrinus- Munks et al. 1991) , sugar glider (Petaurus breviceps -Green 1984a) , and koala (Phascolarctos cinereus- Krockenberger 1996) . However, the effects of habitat disturbance and forest type on milk composition and subsequent development of marsupial young have not been well studied. We investigated these key reproductive traits in the common brushtail possum (T. vulpecula), an arboreal marsupial inhabiting forest in Tasmania that is used extensively for wood production and is therefore subject to habitat disturbance.
The brushtail possum is a nocturnal omnivore and a physiologically resilient species (Barnett et al. 1979 ) capable of exploiting a large array of habitats (Bulinski and McArthur 1999; Kerle 1984; Statham 1984) and foods (Cowan and Moeed 1987; Fitzgerald 1984; Nugent et al. 2000) . However, arboreal marsupials that depend on tree cavities (hollows) are susceptible to anthropogenic habitat disturbance that reduces the availability of tree hollows necessary for breeding (Gibbons and Lindenmayer 2002; Goldingay and Daly 1997; TyndaleBiscoe and Calaby 1975) . For example, forest type and disturbance influence population traits and breeding frequency in the brushtail possum. Hocking (1981) found that in disturbed, wet forest habitats representing different stages of regeneration postharvest and fire, brushtail possums living in burned 1-to 5-year-old sites matured at a younger age and had higher breeding success than those in mature wet forest (60-80 years old). These observations were attributed to the high nutritional content of Eucalyptus regrowth after fire (Hocking 1981) . However, a more recent study by Flynn et al. (2011) that considered both wet and dry Eucalyptus forest sites found significantly fewer brushtail possums in areas disturbed 4-11 years previously by intensive forest harvesting and regeneration burns than in mature, relatively undisturbed (control) sites. Additionally, populations living in disturbed sites displayed a male-biased adult sex ratio. Although the percentage of adult females that bred during the study did not differ significantly across sites, females bred less frequently in the disturbed sites; females living in control forest bred each year, but those in disturbed forest did not. These population-level differences were attributed to a shortage of resources, principally hollow-bearing trees, at the disturbed sites. We tested the hypothesis that differences in resource availability (food and refuge) associated with forest type and disturbance history affect reproduction of individual brushtail possums living in dry or wet forest by examining milk composition, timing of births, offspring survival, and body condition of young.
MATERIALS AND METHODS
Study design and sites.-Three broad types of forest exist in Tasmania: austral montane, temperate rain forest, and sclerophyll forest (Jackson 1999) . Sclerophyll forests are divided further into wet and dry forests, which are ecologically distinct forest types reflecting differences in rainfall and water availability (Jackson 1999; Kirkpatrick and Bowman 1982) . Wet forest is dominated by Eucalyptus, with an understory of broad-leaved shrubs or ferns, or both. Dry forest also is dominated by Eucalyptus but has an understory of prickly and small-leaved shrubs or grasses (Jackson 1999) .
This study was conducted at 10 sites in eastern Tasmania, the island state of Australia. Six dry Eucalyptus forest sites (3 regenerating after harvest and 3 in relatively undisturbed forest) were located in the southeast, and 4 wet Eucalyptus forest sites (2 regenerating after harvest and 2 in relatively undisturbed forest) were located in the northeast ( Fig. 1 ; Table 1 ). Geology, which influences soil type, was classified as adamellite in wet forest sites. In dry forest sites DD1 and DC1 were located on dolerite, and DD2, DD3, DC2, and DC3 were located on sandstone (Table 1) .
Sites had a mean area of 38.57 ha (range 5 21.49-62.30 ha) and were at elevations of 184-529 m (dry forest sites at 301-398 m and wet forest sites at 184-529 m). During our study All disturbed sites had been harvested 4-11 years ago. Each site was harvested using the silvicultural technique appropriate for the forest type. In the wet forest sites this included commercial thinning and clear-fell, burn, and sow (Wilkinson 1994) . In the dry forest sites seed-tree retention, advanced growth retention, and shelterwood retention were used (Wilkinson 1994) . The relatively undisturbed sites (controls) were dominated by mature forest and were unlogged but subjected to storms and wildfire. All study sites were embedded within a surrounding matrix of mature or older-aged regenerating forest.
Although multiple-control, before-after, control-impacttype designs (Stewart-Oaten and Bence 2001; Underwood 1997) are a preferred experimental approach for assessing landuse impacts using analysis of variance (ANOVA), they require a long-term commitment of sites and funding. An alternative is to use a retrospective (''space-for-time'') inferential approach (Pickett 1989) and to compare sites under different current land uses. We used a retrospective approach because resources for a long-term experiment were not available. We made every effort to select study sites that were likely to have been similar before harvesting operations began.
Trapping procedures.-Study sites were trapped twice yearly (spring-summer and autumn-winter) during 2007-2008. In the brushtail possum autumn-winter corresponds to breeding and early pouch life, and spring-summer corresponds to late pouch life and independence (Hocking 1981) . Hessian (burlap)-covered, treadle-triggered, wire Mascot cage traps (300 3 300 3 660 mm; Mascot Wire Works, Homebush West, New South Wales, Australia) were baited with one-fourth of an apple and small balls of peanut butter-vanilla essence (extract)-oats. Either 37 (2 sites: WD1 and WC1) or 67 traps (the other 6 sites) were deployed at each site, depending on the size and accessibility of the site (Flynn et al. 2011) . The number of traps per site was consistent over the study, resulting in an average spatial trapping effort of 1.77 traps/ha (range 5 1.08-2.73 traps/ha). Traps were placed 50 3 20 m apart in 2 transects per site. Trapping sessions consisted of 4 nights, 1 night of prebaiting and 3 nights of active trapping. Checking traps and processing animals began at dawn to minimize stress in captured animals (Johnson and McIlwee 1997) .
Upon capture, all adult, subadult, dependent juvenile, and young possums were processed, and relative age was assigned. Pouch young resided in their mother's pouch; back young were found either on the mother's back or in the mother's direct vicinity; and dependent juveniles were trapped without their mother and had not yet developed a sternal gland. Subadults had pronounced sternal glands, and female pouches were invaginated (Hynes 1999) . Female adults and subadults were separated by body mass; adult body mass was 2.4 kg (the body mass of the lightest reproductively active female we trapped). Male adults and subadults were distinguished by testis size; adults had testis volume 20.0 mm 3 (Hocking 1981) . Animals were sexed and tagged with a subcutaneous ISO FDX-B transponder chip (passive integrated transponder [PIT] tag; Allflex Australia, Capalaba, Queensland, Australia). Animals were weighed, and head, leg, pes, and tail length were measured to the nearest millimeter with vernier calipers. Animals . 1 kg were weighed with a Salter 10-kg spring balance (Salter Australia, Springvale, Victoria, Australia) to the nearest 50 g. Back young , 1 kg were weighed with a Salter 1-kg spring balance (Salter Australia) to the nearest 5 g. Pouch young were sexed, and head and snout-rump length were measured (Lyne and Verhagen 1957; Munks et al. 1991 ). /ha in dry forest) and advanced growth retention (AGR; basal area reduced to ,4 m 2 /ha) followed by a low-intensity burn for regeneration (Wilkinson 1994 ). e Mosaic of seed-tree retention (SED; resulting in 7-12 trees/ha) and shelterwood retention (SR; basal area reduced to 12-14 m 2 /ha in wet forest and 9-12 m 2 /ha in dry forest) followed by a low-intensity burn for regeneration (Wilkinson 1994) .
f Stocking reduced to at least 200 well-formed trees/ha; no regeneration burn (Wilkinson 1994) . g All live trees (.5 m in height) felled, followed by a regeneration burn and seed sowing (Wilkinson 1994 ).
Female reproductive status was assessed via pouch condition (Hocking 1981; Sharman 1962 ; Table 2 ). Females were classified as nulliparous (never bred), currently reproductively quiescent (nonbreeding) but have bred previously, breeding, pregnant, or reproductively active (having produced young).
Milk collection.-Marsupial milk composition changes during 3 distinct phases of lactation that correspond with the needs of the young. Early lactation is characterized by lowvolume milk production and high carbohydrate and low lipid content, whereas late lactation is characterized by highvolume milk production and high lipid and low carbohydrate content (Green and Merchant 1988) . We collected milk only from females in late lactation, defined as beginning at day 141-149 (4.7-5.0 months) of lactation (Cowan 1989; Crisp et al. 1989) . Females in late lactation (with their dependent back young if present) were transferred from wire cage traps to a hessian sack where they were gently restrained. Young were separated only after their mother was anesthetized for milking and returned before she recovered. Anesthesia was induced using gaseous isoflurane (Isorrane; Baxter Healthcare Pty. Ltd., Old Toongabbie, New South Wales, Australia) and an Ohmeda veterinary anesthesia machine with an Isotec-3 vaporizer (MQA11000; Mediquip Pty. Ltd., Meadowbrook, Queensland, Australia). To minimize the impact of anesthesia and assist in rapid recovery the mother was placed on a heat pad, and anesthesia was induced slowly and maintained at a low level (0.5-1.5% isoflurane). Induction took 3-4 min, and complete recovery took approximately 10 min. Once the mother was anesthetized the young possum was secured in a pillowcase. The mother was weighed and injected intramuscularly with oxytocin (a dose of 0.1 ml/kg of 10 IU/ml Ilium Syntocin; Troy Laboratories, Glendenning New South Wales, Australia) to assist with milk ejection. The active teat was cleaned with alcohol, and milk ejection was stimulated further by gentle manual manipulation of the teat and mammary gland. Up to 1 ml of milk was expressed manually and collected into a 1-ml Eppendorf tube. Milk samples were refrigerated in the field and frozen at 220uC until analysis.
While the mother was recovering on oxygen the young was sexed, weighed, measured, and then placed with its mother in a hessian sack before the mother regained full consciousness. The mother and young were left in an unsecured sack in a sheltered spot (such as a hollow log) for self release. The bag was checked early the next morning to make sure that both mother and young had left.
Age and survival of pouch young and body condition of dependent young.-Pouch young were aged using the nomogram of Lyne and Verhagen (1957) . Hocking (1981) suggested that the age estimates of Lyne and Verhagen were accurate until 120 days of age, so for young estimated to be older than 120 days at capture only body masses are reported. Survival of pouch young was calculated as the percentage of the total number of pouch young known to be born over the 2-year duration of our study that were known to survive to late lactation (i.e., become back young) based on presence of young in the pouch. Mortality of pouch young was distinguished by absence of the pouch young in the pouch and a quiescing teat and mammary gland. Body condition of back young was calculated as the ratio of observed to expected body mass (Krebs and Singleton 1993; Lohr et al. 2009) 07202 and TFA 07227 [2007-2008] , and FA 09209 [2008-2009]) , and were consistent with guidelines approved by the American Society of Mammalogists (Gannon et al. 2007 ).
Milk composition.-Total solid, lipid, carbohydrate, and protein content were measured as in Munks et al. (1991) and Rose and Flowers (2005) . Total solids were measured to the nearest 0.1 mg by freeze-drying weighed quantities of whole milk. Total lipids were measured using the creamatocrit procedure (Fleet and Linzell 1964) and standardized using a microanalysis modification (K. Newgrain, Commonwealth Scientific and Industrial Research Organization, pers. comm.) of the Roese-Gottlieb ether extraction method (Horwitz 1980) to calculate grams of lipid. Results from the creamatocrit and ether extraction methods were compared by regression analysis to derive the equation: lipid (g/100 ml) 5 1.159 creamatocrit 20.9124% (r 2 5 0.929, n 5 64). Total carbohydrates were measured as hexose using the modified phenol-sulfuric method of Messer and Green (1979) ; b-lactose was used as a standard, and a 1:600 dilution of milk in distilled water was carried forth into the assay to maximize assay efficiency. Total proteins were measured with the Bradford assay (Bradford 1976) , using Coomassie blue protein-binding dye. Bovine serum albumin was used as a standard, and milk was diluted 1:100 in distilled water. For these 2 assays 6 milk samples from different sites were selected randomly from each year to generate a ''milk turbidity blank,'' which controls for and cancels out the matrix effects of milk turbidity in spectrophometric assays. To do this the dilution of milk appropriate for each assay was added to distilled water in place of the reagent used in each assay. The resulting absorbancies were averaged to create the milk turbidity blank absorbance, which was subtracted from all sample values.
All analyses were conducted in triplicate on whole milk. Samples were analyzed within 1 year of collection (in most cases, ,6 months), which is important for preservation of lipids (Munks 1990 ). Samples were aliquotted and subjected to no more than 3 freeze-thaw cycles to preserve the integrity of the milk. The milk was slowly thawed over several hours to maintain its integrity, kept cold on ice, and well mixed manually before assay.
Statistical analysis.-To assess differences in milk composition a restricted maximum-likelihood mixed model with factors disturbance, forest type, and disturbance*forest type as fixed effects and factor site as a random effect was performed on milk traits: solids (% weight/weight [w/w]), proteins (g/100 ml), carbohydrates (g/100 ml), lipids (% w/w), and lipids (g/100 ml). Site was used as the error term for tests of the fixed effects. Differences in maternal body mass were analyzed in 2 ways. Differences in maternal body mass in relation to habitat were analyzed using 2-way ANOVA with factors disturbance and forest type, performed on site means. Differences in maternal body mass in relation to reproductive status and reproductive output were analyzed using 1-way ANOVA (factor 5 reproductive status [breeding versus quiescent]) or number of young produced [1 or 2], respectively) performed on site means. To assess differences in timing of births (i.e., birth date), survival of pouch young, and body mass of back young 2-way ANOVA with factors forest type and disturbance were performed on site means. Post hoc comparisons among means were performed using Tukey's studentized range (honestly significant difference) test. All statistical analyses were carried out using SAS 9.1 (SAS Institute Inc. 2003), and all means are reported with 6 1 standard error (SE).
Milk samples taken from the same female in different years were considered independent of each other. No interannual differences were detected in preliminary analyses of the data, so animal data for each site were pooled across years. Where no significant differences in a particular trait between forest type or disturbance were found, data were grouped from sites by treatment (forest type and disturbance): dry disturbed (DD), dry control (DC), wet disturbed (WD), and wet control (WC).
RESULTS
Reproduction in females.-Over the 2-year duration of our study 75 individual adult female brushtail possums were trapped across all sites; 24 of these females were caught in both years. Overall, 78 females bred; 18 of these individuals bred in both years of the study. No females bred twice in the same year, and no females that failed to breed in autumnwinter bred later in spring-summer.
Mean body mass of breeding (X 5 3.1 6 0.03 kg, range 5 2.4-4.0 kg, n 5 78) and reproductively quiescent females (X 5 3.0 6 0.06 kg, range 5 2.7-3.7 kg, n 5 21) did not differ (F 1,97 5 2.83, P 5 0.096). Also, maternal body mass between disturbed (X 5 3.2 6 0.05 kg, range 5 2.4-4.0 kg, n 5 26) and control sites (X 5 3.1 6 0.05 kg, range 5 2.4-4.0 kg, n 5 52) did not differ (F 1,6 5 1.67, P 5 0.244). Maternal body mass was greater (F 1,6 5 25.61, P 5 0.002) in wet forest (X 5 3.4 6 0.05 kg, range 5 2.7-4.0 kg, n 5 32) than in dry forest (X 5 2.9 6 0.04 kg, range 5 2.4-4.0 kg, n 5 46). We found no evidence that heavier females produced more young (F 1,58 5 1.38, P 5 0.246); females that produced 2 young had a mean body mass of 3.2 6 0.09 kg (range 5 2.8-4.0 kg, n 5 18), and females that produced 1 young had a mean body mass of 3.1 6 0.06 kg (range 5 2.4-3.95 kg, n 5 42).
Milk composition.-During our study 64 milk samples (32 in 2007 and 32 in 2008) were collected from 54 individual females in late lactation. Total milk solids, proteins, and carbohydrates (Table 3) did not differ significantly between forest type (solids: F 1,10 5 0.74, P 5 0.406; proteins: F 1,10 5 0.01, P 5 0.915; carbohydrates: F 1,10 5 0.19, P 5 0.680) or disturbance (solids: F 1,10 5 0.64, P 5 0.451; proteins: F 1,10 5 1.24, P 5 0.295; carbohydrates: F 1,10 5 0.04, P 5 0.849).
Both the percentage and total grams of crude lipids were significantly influenced by an interaction between forest type and disturbance (F 1,10 5 4.97, P 5 0.044; F 1,10 5 4.65, P 5 0.048, respectively; Table 3 ). Both measures were highest in milk from brushtail possums living in DC forest; these values were significantly higher than those for DD and WC forest but not those from WD sites (Table 3) . Site DC1 (Table 1) contributed to the higher values of grams of lipids obtained for the DC treatment overall (likelihood ratio test of the restricted maximum-likelihood random effect: x 2 1 5 4.20, P 5 0.040) but not to the percentage of lipids (likelihood ratio test of the restricted maximum-likelihood random effect: x 2 1 5 2.70, P 5 0.100).
Timing of births.-In total, 89.7% (52 of 58) of all births occurred during autumn-winter, with the majority (44.8%) of births in May (n 5 26). The mean date of birth across all sites during this season was 19 May 6 3.1 days (range 5 1 March-5 July, n 5 52). Timing of births (Table 4) did not differ between forest type (F 1,6 5 0.03, P 5 0.875, n 5 58) or with habitat disturbance (F 1,6 5 0.00, P 5 0.968, n 5 58). Mean date of birth was similar in disturbed (22 May 6 7.9 days, range 5 13 April-18 June, n 5 11) and control (19 May 6 3.3 days, range 5 1 March-5 July, n 5 41) forest. The mean date of birth in the northern wet forest sites (May 15 6 3.1 days, range 5 20 April-23 May, n 5 22) was a week before that in the southern dry forest sites (May 22 6 4.8 days, range 5 1 March-5 July, n 5 30). The remaining 10.3% (6 of 58) of births were out of season; that is, outside the main March-July birthing season. However, 3 of these 6 births were to mothers known to have lost young earlier in the year.
Body condition and survival of young.-The mean body mass of young caught in October, at the onset of late lactation and pouch emergence, was 400.5 6 25.0 g (n 5 10); the smallest pouch young to emerge from the pouch was 390 g (at 162 days old). Young began to be captured away from (but in close vicinity of) their mother at a minimum weight of 750 g. The heaviest young caught on its mother's back or in her direct vicinity was 1.05 kg, and the heaviest dependent young was 1.25 kg. Body condition of back young (X 5 1.1 6 0.1, range 5 0.64-2.85, n 5 36; Table 5 ) did not differ by forest type (F 1,6 5 0.59, P 5 0.479) or disturbance (F 1,6 5 0.43, P 5 0.542).
Survival of pouch young born during the study was 86.2% (n 5 58) across all sites, and we observed no pattern in pouch young survival by forest type (F 1,6 5 0.11, P 5 0.755) or disturbance (F 1,6 5 0.13, P 5 0.731; Table 6 ). Of the 8 females whose pouch young died, 1 female lost her young both years and 3 of the 8 females bred again in the year that their pouch young died. Although 2 of these females (body masses of 2.5 and 2.7 kg) had not bred previously, other primiparous mothers (body mass range 5 2.4-4.0 kg) raised their young to independence.
DISCUSSION
Our results suggest that forest type and habitat disturbance do not affect the reproductive capacity of female brushtail possums. Individual brushtail possums appear to be resilient to disturbance, with little variation in reproductive traits between animals living in the different habitats we examined. Although previous studies have found that forest type and disturbance can influence population-level traits and breeding frequency in this species (Flynn et al. 2011; Hocking 1981 ), it appears that that these population responses cannot be explained by variation in the reproductive traits we examined-milk composition, timing of births, survival, and body condition of young.
Differences in breeding success in brushtail possums have been attributed to maternal body mass, with heavier females breeding more often (Ramsey et al. 2002) and producing more young (Cowan 2001; Jolly et al. 1995) . However, body mass of females at disturbed or control sites did not differ. Therefore, differences in female body mass do not explain the lower breeding frequency recorded at disturbed sites by Flynn et al. (2011) .
The timing of births was within the range reported for brushtail possum subspecies (Dunnet 1956; Gemmell 1995; Hocking 1981; Kerle 1984; Tyndale-Biscoe 1955) . The timing of births to Tasmanian brushtail possums in wet forest varied within this range (up to 37 days) according to the age of the forest regenerating after fire and the resultant nutrient content of the vegetation (Hocking 1981) . However, in our study habitat disturbance did not affect the timing of births; timing did vary slightly (6 1 week) between wet and dry forest, although this could have been an artifact of latitude rather than forest type. This most likely was due to differences in temperature (the north of Tasmania is ,3-6uC warmer than the south-Australian Bureau of Meteorology 2009b) and the 
Carbohydrates
(g/100 ml) Lipids (% w/w)* Lipids (g/100 ml)** Dry control (DC) forest 21 28.4 6 2.1 6.0 6 0.8 5.0 6 0.7 10.4 6 1.6 10.9 6 1.3 Dry disturbed (DD) forest 17 28.7 6 3.0 6.5 6 0.8 4.7 6 0.6 7.0 6 1.2 7.4 6 1.0 Wet control (WC) forest 15 28.5 6 2.9 5.5 6 0.8 5.0 6 1.1 7.8 6 1.4 8.0 6 0.9 Wet disturbed (WD) forest 11 30.6 6 2.3 6.8 6 0.9 5.0 6 1.0 9.2 6 1.8 9.1 6 1.3 * P 5 0.044; ** P 5 0.048. Hocking (1981) , suggesting that the timing of births in the brushtail possum in Tasmania has remained consistent over the past 30 years. In contrast to brushtail possum populations on mainland Australia and New Zealand (Cowan 1990a; Green 1984b; Kerle and Howe 1992) , no additional peak of births occurred in late spring-summer in the Tasmanian populations we examined. Although some young were recorded outside the main autumn-winter season, these were probably a consequence of mortality of offspring earlier in the season rather than a distinct 2nd breeding peak. The lack of a 2nd peak in births in spring-summer could be due to the more seasonal nature of the food supply in Tasmanian forests; this was particularly critical during the period of our study due to drought. In contrast, brushtail possums in urban settings in Tasmania breed throughout the year (E. M. Flynn, pers. obs.; Statham and Statham 1997) , presumably reflecting more reliable food sources where suitable refuge sites exist (Green and Coleman 1987; Harper 2005; Statham and Statham 1997) .
Survival of pouch young was similar to that reported in other studies (Hocking 1981; Kerle 1984 Kerle , 1998 . However, offspring survival can be highly variable between populations, years, and mothers. Although survival usually ranges between 83% and 87%, it has been reported as low as 52% (Kerle 1984) . Hocking (1981) found that survival of pouch young was higher in populations living in recently burned sites than in mature forest. In contrast, survival of pouch young was similar (range 5 80.0-100.0%) across all the populations we examined.
The nutritional composition of milk was within previously reported ranges for late-lactation milk for brushtail possums from 3 different populations (Cowan 1989; Crisp et al. 1989; Gross and Bolliger 1959) . Milk solids, proteins, and carbohydrates were very similar between sites, but grams of milk lipids were significantly higher at 1 site, DC1, than at all others. Milk lipids represent the major source of energy in milk (Jenness 1986) and are important for the condition and survival of young, but body condition of the back young did not differ at site DC1. Similarly, Noblet and Etienne (1986) found that the growth and body mass at weaning of piglets fed high-fat milk remained similar to those fed milk with normal fat content. However, body composition was different, with a significantly higher proportion of body fat in piglets fed on high-fat milk. Thus, even subtle differences in milk composition can affect the growth and development of mammalian offspring and therefore influence long-term fitness. Milk composition can influence the survival of young mammals, thus linking environment and population dynamics (McMahon and Burton 2005) . Such links are complex in marsupials because their milk composition changes markedly from early to late lactation (Green and Merchant 1988) . Therefore, although we detected only minor differences in the composition of late-lactation milk between sites, it is possible that disturbance or forest type influenced milk composition during earlier stages of lactation. Differences in milk composition, particularly fat and protein content, can be diet-driven (Chilliard et al. 2001; Del Prado et al. 1997; Griffiths et al. 1988; Jenness 1985; Palmquist et al. 1993 ). Females at DC1 might have had access to a more varied diet (brushtail possums eat a wide range of foods including Eucalyptus leaves, insects, bird eggs, carrion, fungi, and blossomsCowan 1990b; Nugent et al. 2000) or to high abundance of a food item, resulting in higher milk fat content. We did not measure milk output. However, indexes of food were approximately equivalent between study sites (Flynn et al. 2011) , so it is unlikely that food supply affected total milk production.
Contrary to our initial hypothesis, this study shows that the reproductive capacity of individual brushtail possums in Tasmania is not affected by habitat type or disturbance history. However, a population-level study at the same sites (Flynn et al. 2011 ) reported a male-biased adult sex ratio and lower abundance and breeding frequency in brushtail possums Tasmania (based on observations from this study and using information from Cowan [1989] , Crisp et al. [1989] , Hocking [1981] , and Pilton and Sharman [1962] ). * Note: only 1 breeding season occurs in Tasmania. in disturbed compared to control forest sites, thus fewer young were recruited at disturbed forest sites. It appears that in brushtail possums population size and breeding frequency are influenced more by the availability of suitable foraging or refuge habitat than by environmental influences on the physiology of individual animals. For example, the lower density of hollow-bearing trees at disturbed sites (Flynn et al. 2011) can limit the number of breeding females that the habitat can support (Koch et al. 2008b ). Undisturbed, mature forests likely represent higher-quality habitat to possums because tree hollows suitable for breeding can take .140 years to develop (Koch et al. 2008a ). Hocking (1981) found overall higher breeding success in brushtail possums living in recently burned versus mature forest, but this could be because the harvest prior to the burn at his sites was not as intensive or extensive as the harvesting at our study sites, so that more tree hollows persisted. After fire, soil fertility (O'Connell et al. 1979 ) and density and nutritional content of vegetation (Ahlgren and Ahlgren 1960; Attiwill 1980; Cowan et al. 1950) often increase in the short term. An increase in food quality or quantity following postharvest burning could have allowed brushtail possums to compensate for reduction in suitable tree hollows. These factors, and the differences in the age of the sites postharvest and postburn, might account for the differences in breeding frequency, pouch young survival, and abundance of young between our study and that of Hocking (1981) . Taken with the results of earlier work (Flynn et al. 2011) , our results underscore the observation that brushtail possums are physiologically resilient (Barnett et al. 1979 ) and able to cope with habitat disturbance at the individual level. However, the loss or alteration of habitat features such as tree hollows that are critical for reproduction might reduce the reproductive capacity of a brushtail possum population, resulting in lower population densities.
